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07/07/2000 
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□ the description, pages: 

□ the claims, Nos.: 
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considered to go beyond the disclosure as filed (Rule 70.2(c)): 
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1. Statement 
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Inventive step (IS) 
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Claims 
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No: 


Claims 


1 
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Claims 
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Claims 
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-8 
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Claims 


1 - 
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2. Citations and explanations 
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VIII. Certain observations on the international application 



and drawings or on the question whether the 



see separate sheet 



PCT/IPEA/409 (Boxes l-VIII, Sheet 2) (January 



V 



INTERNATIONAL PRELIMINARY 

EXAMINATION REPORT - SE PAPatc SHEET™' 0 ' 131 aPP ' iCati ° n No p CT/GB99/021 1 7 



Concerning Section V: 

I. Claim 1: 

The document W0-A-97/iq9fl5/_ni\ . u- • 

comprises an inLed ^^^^7^ ^ * *"* 9 >' 
when toward biased and J£%1£? ' ' emi ' S "™in«cence 
drive means (C) The driv ^ZZT^ZT**™* " h8n reverse biased . «* a 

forward and reverse bias aoolied hv tho h • ' at the ,evels of the 

input level th e change "Z^J^^T " S ° *« « ' h ° fc ~" 
«M. .0 and canoe, ou. the *an g e , ou u Z^, e L^I f SUbS ' artia " y 
the reverse bias input level over a m^n the LED w,th temperature at 
in output power beLen , ,emperature ran 9* » «* the difference 

- - *. em^ d^'sz^z^.srr ,uminescenos 

method of operating ,he device rather than t thf* ,9m P^*ure, relates to the 
directed (see remaps concern^ ^ , ^Te T * ^ " 

document D, is in an y case suLe to supp^a^pT » 

(3) PCT. consdered to meet the requirements of Article 33(2, and 



II. Claims 2 to 8: 



1 • The additional features of dependent claims 2 to 4 relate to th* mo.h * < 

the device and not to the device itself m 1 V eth ° d ° f °P erati "9 

Concerning the infrared I m enWn^T ^ V "' 

means according to document ZT^Tff^™" themse,ves - th * 
specified in claim 2 to * ^LSl. ^^ * "^ ^^ s * the way 

4. Therefore all the dev,ce features of claims 2 to 4 are known 
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from document D1 , and claims 2 to 4 are not considered to meet the requirements 
of Article 33(2) and (3) PCT, accordingly. 

2. The additional features of claims 5 and 6 are known from document D1 (cf. page 6, 
first paragraph, to page 7, second paragraph, and Figs 3 and 4). Claims 5 and 6 do 
therefore not appear to meet the requirements of Article 33(2) and (3) PCT. 

3 The article by C.H. Wang et al.: "Detection of nitrogen dioxide using a room 
temperature operation mid-infrared InSb light emitting diode", which appeared in 
Electronics Letters, vol. 34, No. 3 (5 February 1998), pages 300 and 301, 
XP000773742, ISSN: 001 3-51 94(= D2), describes a gas sensor including an infrared 
light emitting diode arrangement (cf. page 300, right column, second paragraph, to 
page 301 , right column, second paragraph, and Fig. 1 ). Since the light emitting diode 
is operated with a square pulse current, there must be a drive means, and it is also 
mentioned that reverse bias leads to a negative emission spectrum. However, it is 
not explicitly mentioned in document D2 that the infrared light emitting diode is 
alternatingly forward and reverse biased. 

4. The person skilled in the art would know that negative luminescence is advantageous 
from the article by C. Phillips et al.: "Recent advances in In(As.Sb) SLS and QW 
LEDs for the 3-10 micron region", which appeared in Proceedings of the SPIE - The 
International Society for Optical Engineering, 1998, SPIE-lnt. Soc. Opt. Eng, US, vol. 
3279, pages 154-160, XP0021 15199, ISSN: 0277-786X relating to the conference: 
Light-emitting diodes: Research, Manufacturing, and Applications II, San Jose, 
California, US, 28-29 January 1998 (= D3). The article discusses the properties of 
negative luminescent diodes (cf. page 155, second and third paragraphs). 

5. The person skilled in the art would therefore routinely provide a drive means as in 
document D1, which is able to provide positive and reverse bias, also in a gas sensor 
according to document D2. He would thus obtain a device with all the features of 
claims 7 and 8, and therefore claims 7 and 8 are not considered to meet the 
requirement of Article 33(3) PCT. 
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1. 



III. Claims 9 to 16: 



eZT , * me ' h ° d °* 0Pera " n9 a " in,rared »9 ht em «'"9 *ode whioh 

emrts positive lumrnescence when forward biased and emits negative luminescence 
when reverse biased, comprising suppiving an alternating bias inpuTfoTheTw 
em*,ng diode. Doc um en, D1 describes an IR-LED which can be driven J«h forward 
and with reverse bias as well. forward 

The subject-matter of claim 9 differs from the contents of documen. D2 in that the 

tha ,h a "T" n9 ° rWard reVSrSe ' WWCh iS TOt — in *»«> en. W and in 
he 1 ^: nCe :" r" 31 " POWSr b "~ n «- ^ive luminescent of 

doc men? n * k 18 S ' abiliSed WltH reSPeCt ,0 ,em P« With respect to 
document D, the : subject-matter of claim 9 differs in that the forward and reverb 

Since none of the documents cited in the International Search Report refers to 
emperature stabilisation of output power, the person skilled in the art would no be 
tempted to use alternating* positive and negative iuminescence and to Lp he 
power difference constant with respect to temperature variatons. Cairn 9 is therefore 
considered to meet the requirements of Article 33(2) and (3) PCT. 

Claims 10 to 16 depend on claim 9, ie thev comprise al, the features of claim 9 Since 
c a,m 9 ,s considered to meet the requirements of Article 33(2) and (3) PCT IS 
claims 10 to 16 are considered to meet these requirements 
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Concerning S ction VIII: 



Claims 1 to 4 are directed to a device but tend to define the device in terms of a 
method for its operation. The operation characterises the device only in the respect 
of providing the possibility of performing said operation but not in the sense that the 
operation is actually performed. Generally a device should also be protected when 
not in operation. As a consequence, the claims 1 to 4 are not clear (Article 6 PCT) 
and should be replaced by method claims, since the device features are already 
known. 

The word "substantially" employed in claims 1 , 3, 9, and 1 1 obscures the scope of 
protection sought by the claims (Article 6 PCT). 
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(57) Abstract 

An infrared light emitting diode arrangement comprising an infrared light emitting diode which emits positive luminescence when 
forward biased and emits negative luminescence when revers biased. The diode is driven by an alternating forward and reverse bias input 
so that the difference in output power between the positive luminescence and the negative luminescence of the light emitting diode is 
stabilised with respect to temperature. The infrared light emitting diode arrangement has particular application as a source in gas sensors 
and reduces or eliminates temperature control requiremnts for infrared light emitting diode sources. 
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stabilising and/or monitoring temperature adds expense and complexity 
to the operation of infrared LEDs in gas detection applications. 

The object of the present invention is to provide an infrared LED 
5 arrangement which does not require significant temperature stabilisation 
in order to operate in a stable manner. 

Accordingly, a first aspect of the present invention provides an infrared 
light emitting diode arrangement comprising; 

an infrared light emitting diode which emits positive 
1 0 luminescence when forward biased and negative 

luminescence when reverse biased, and 

a drive means for supplying an alternating forward and 
reverse bias input to the light emitting diode so that the 
difference in output power between the positive 
15 luminescence and the negative luminescence of the light 

emitting diode is stabilised with respect to temperature. 

According to a second aspect of the present invention there is provided 
a method of operating an infrared light emitting diode which emits 
positive luminescence in forward bias and negative luminescence in 
20 reverse bias, the method comprising supplying an alternating forward 
and reverse bias input to the light emitting diode so that the difference in 
output power between the positive luminescence and the negative 
luminescence of the light emitting diode is stabilised with respect to 
temperature. 

25 The component of the output power emitted from the light emitting diode 
(LED) which varies with the alternating forward and reverse bias input 
therefore has a constant difference between the maximum (positive 
luminescence) and the minimum (negative luminescence) output power 
in each cycle of positive and negative luminescence, over a selected 
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CLAIMS 

1. An infrared light emitting diode arrangement comprising; 

an infrared light emitting diode which emits positive 
luminescence when forward bias and emits negative 
5 luminescence when reverse biased, and 

a drive means for supplying an alternating forward and 
reverse bias input to the light emitting diode so that the 
difference in output power between the positive 
luminescence and the negative luminescence of the light 
10 emitting diode is stabilised with respect to temperature. 

2. An arrangement according to claim 1 wherein the alternating forward 
and reverse bias input alternates regularly. 

3. An arrangement according to claim 1 or claim 2 wherein the period 
and intensity of the forward bias input is substantially the same in 

15 consecutive cycles of positive luminescence and the period and 
intensity of the reverse bias input is substantially the same in 
consecutive cycles of negative luminescence. 

4. An arrangement according to any one of the preceding claims 
wherein at the forward bias input level the change in output power of the 

20 LED with temperature is substantially equal to and cancels out the 

change in the output power of the LED with temperature at the reverse 
bias input level, over a selected temperature range. 

5. An arrangement according to any one of the preceding claims 
wherein the reverse bias input applied to the LED is such that it 

25 generates the maximum level of negative luminescence in the LED, at 
the maximum temperature of a selected temperature range of operation. 
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6. An arrangement according to any one of the preceding claims 
wherein the light emitting diode emits radiation at infrared wavelengths 
in the range of 3 to 13 microns. 

7. An arrangement according to any one of the preceding claims 
5 wherein the light emitting diode is formed from a narrow bandgap 

semiconductor material. 

8. A sensor including an infrared light emitting diode arrangement 
according to any of the preceding claims. 

9. A sensor according to claim 8 wherein the sensor is a gas sensor. 

10 10. A method of operating an infrared light emitting diode which emits 
positive luminescence when forward biased and emits negative 
luminescence when reverse biased, comprising supplying an alternating 
forward and reverse bias input to the light emitting diode so that the 
difference in output power between positive luminescence and negative 

15 luminescence of the light emitting diode is stabilised with respect to 
temperature. 

1 1 . A method according to claim 1 0 wherein the alternating f orward and 
reverse bias input alternates regularly. 

12. A method according to claim 10 or claim 1 1 wherein the period and 
20 intensity of the forward bias input is substantially the same in 

consecutive cycles of positive luminescence and the period and 
intensity of the reverse bias input is substantially the same in 
consecutive cycles of negative luminescence. 

13. A method according to any one of claims 10 to 12 wherein the 

25 change in the output power of the LED with temperature at the forward 
bias input level is substantially equal to and cancels out the change in 
the output power of the LED with temperature at the reverse bias input 
level, over a selected temperature range. 
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14. A method according to any one of claims 10 to 13 wherein the 
reverse bias input applied to the LED is such that it generates the 
maximum level of negative luminescence in the LED, at the maximum 
temperature in a selected temperature range of operation. 

5 15. A method according to any one of claims 10 to 14 wherein the light 
emitting diode emits radiation at infrared wavelengths in the range of 3 
to 13 microns. 

16. An infrared light emitting diode arrangement substantially as 
hereinbefore described with reference to any one of the accompanying 
10 Figures. 



17. A method of operating an infrared light emitting diode substantially 
as hereinbefore described with reference to any one of the 
accompanying drawings. 



